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The present invention provides improved, more stable formulations of 
amlodipine maleate where the formulations comprise from none to a minimal 
amount of magnesium. Such stable formulations show decreased production of the 
impurity amlodipine aspartate. Accordingly, the present invention 
provides formulations of amlodipine maleate comprising lubricants such as 
sodium stearyl fumarate, dimeticone, macrogol 6000, hydrogenated castor 
oil, and stearic acid. Methods of making and using the improved 
formulations are also provided. For example, tablets free of magnesium 
stearate contained amlodipine maleate 3%, microcryst. cellulose 
57%, calcium hydrogen phosphate 32%, sodium starch 
glycollate 2%, colloidal silica 4%, lubricant 1%. 

The present invention provides improved, more stable formulations of 



amlodipine maleate where the formulations comprise from none to a minimal 
amount of magnesium. Such stable formulations show decreased production of the 
impurity amlodipine aspartate. Accordingly, the present invention 
provides formulations of amlodipine maleate comprising lubricants such as 
sodium stearyl fumarate, dimeticone, macrogol 6000, hydrogenated castor 
oil, and stearic acid. Methods of making and using the improved 
formulations are also provided. For example, tablets free of magnesium 
stearate contained amlodipine maleate 3%, microcryst. cellulose 
57%, calcium hydrogen phosphate 32%, sodium starch 
glycollate 2%, colloidal silica 4%, lubricant 1%. 
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AB An improved process for preparation of a composition comprising fixed dose 
combination (FDC) of four antitubercular drugs, viz., rifampicin, 
isoniazid, pyrazinamide and ethambutol hydrochloride, which improves the 
dissoln. of poorly soluble drug rifampicin and hence improve its 
bioavailability (without use of a surfactant) is described. For example, 
a three-step granulation process was carried out: (i) rifampicin, 
microcryst. cellulose or lactose, crospovidone and pregelatinized starch 
or povidone were mixed. Ascorbic acid was dissolved in water and then 
pregelatinized starch dispersed in water or povidone was dissolved in 
water to make a binder solution The blend was granulated with the binder 
solution (ii) Isoniazid, pyrazinamide, microcryst. cellulose or lactose were 
mixed and granulated with pregelatinized starch dispersed in water or 
povidone dissolved in water. (iii) Ethambutol hydrochloride and 
microcryst. cellulose or dicalcium phosphate were mixed and 
granulated with gelatin solution After drying, the granules of all 3-steps 
were blended together and mixed with silicon dioxide, microcryst. 
cellulose, crospovidone or sodium starch glycollate and 
magnesium stearate. The granules were compressed into tablets 
and coated with Opadry AMB Brown (polyvinyl ale, titanium dioxide, talc, 
lecithin, xanthan gum and iron oxide colorant) . Rifampicin release from 
the tablets prepared was 72.6%, 83.6%, 90.1%, and 95.2%, within 10, 20, 30, 
and 45 min, resp. 
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AB An improved process for preparation of a composition comprising fixed dose 
combination (FDC) of four antitubercular drugs, viz., rifampicin, 
isoniazid, pyrazinamide and ethambutol hydrochloride, which improves the 
dissoln. of poorly soluble drug rifampicin and hence improve its 
bioavailability {without use of a surfactant) is described. For example, 
a three-step granulation process was carried out: (i) rifampicin, 
microcryst. cellulose or lactose, crospovidone and pregelatinized starch 
or povidone were mixed. Ascorbic acid was dissolved in water and then 
pregelatinized starch dispersed in water or povidone was dissolved in 
water to make a binder solution The blend was granulated with the binder 
solution (ii) Isoniazid, pyrazinamide, microcryst. cellulose or lactose were 
mixed and granulated with pregelatinized starch dispersed in water or 
povidone dissolved in water. (iii) Ethambutol hydrochloride and 
microcryst. cellulose or dicalcium phosphate were mixed and 
granulated with gelatin solution After drying, the granules of all 3-steps 
were blended together and mixed with silicon dioxide, microcryst. 
cellulose, crospovidone or sodium starch glycollate and 
magnesium stearate. The granules were compressed into tablets 
and coated with Opadry AMB Brown (polyvinyl ale, titanium dioxide, talc, 
lecithin, xanthan gum and iron oxide colorant) . Rifampicin release from 
the tablets prepared was 72.6%, 83.6%, 90.1%, and 95.2%, within 10, 20, 30, 
and 4 5 min, resp. 
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AB Paroxetine salt compns, having improved stability are formed by 

controlling the pH to 6.5 or less. The compns. can be made with the aid 
of water without significant coloration problems. The paroxetine salt 
include paroxetine hydrochloride salts but preferably use paroxetine 
sulfonate salts such as paroxetine methane sulfonate. A tablet contained 
paroxetine mesylate 51.66, calcium hydrogen phosphate 411.83, 
microcryst. cellulose 213.92, sodium starch glycollate 28.52, 
and magnesium stearate 7.13 mg, pH = 5.45. 

AB Paroxetine salt compns. having improved stability are formed by 

controlling the pH to 6.5 or less. The compns. can be made with the aid 
of water without significant coloration problems. The paroxetine salt 
include paroxetine hydrochloride salts but preferably use paroxetine 
sulfonate salts such as paroxetine methane sulfonate. A tablet contained 
paroxetine mesylate 51.66, calcium hydrogen phosphate 411.83, 
microcryst. cellulose 213.92, sodium starch glycollate 28.52, 
and magnesium stearate 7.13 mg, pH = 5.45. 
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AB A method for treating and/or preventing cardiac disorders in human or 

non-human animals comprise administering an effective, non- toxic amount of a 
serotonin re-uptake inhibitor (SSRI) or a pharmaceutically acceptable salt 
thereof. A pharmaceutical tablet contained paroxetine hydrochloride 
hemihydrate 22.88, dibasic calcium phosphate dihydrate 244.12, 
hydroxypropyl methylcellulose 15.00, sodium starch glycollate 



15.00, and magnesium stearate 3.00 mg. The rate of myocardial 
infarction for patients who were taking SSRI over 4 yr period was 0.0204 
as compared to 0.0226 events/patients year exposure for the general 
population, showing the patients taking SSRI were statistically less 
likely to develop a myocardial infarction than those who did not. 
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AB A method for treating and/or preventing cardiac disorders in human or 

non-human animals comprise administering an effective, non- toxic amount of 
serotonin re-uptake inhibitor (SSRI) or a pharmaceutically acceptable salt 
thereof. A pharmaceutical tablet contained paroxetine hydrochloride 
hemihydrate 22.88, dibasic calcium phosphate dihydrate 244.12, 
hydroxypropyl methylcellulose 15.00, sodium starch glycollate 
15.00, and magnesium stearate 3.00 mg. The rate of myocardial 
infarction for patients who were taking SSRI over 4 yr period was 0.0204 
as compared to 0.0226 events/patients year exposure for the general 
population, showing the patients taking SSRI were statistically less 
likely to develop a myocardial infarction than those who did not. 
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AB Paroxetine is formulated into tablets by using a formulation process in 

which water is absent. Thus, a tablet contained paroxetine hydrochloride 
hemihydrate 22.67, dicalcium phosphate 83.34, cellulose 50.67, 
sodium starch glycollate 8.34 and Mg stearate 1,67 mg. 

AB Paroxetine is formulated into tablets by using a formulation process in 

which water is absent. Thus, a tablet contained paroxetine hydrochloride 
hemihydrate 22.67, dicalcium phosphate 83.34, cellulose 50.67, 
sodium starch glycollate 8.34 and Mg stearate 1.67 mg. 
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AB cf . C.A. 45, 3517h. Based on new pharmacol . data (not reported here) a 
number of items proposed as food additives are classified as suitable or 
unsuitable. (1) Food-packaging materials. Resins used in food-packaging 
materials considered to be suitable on a basis of their insoly. and (or) 
inertness are: polyvinyl chloride, polyvinyl acetate, polyvinyl 
chloride-acetate, vinylidene chloride, polystyrene, polyethylene, 
cellulose acetate, regenerated cellulose, terephthalic acid-ethylene 
glycol copolymer, and butadiene-acrylonitrile . Failure to extract Me and Et 
acrylate from certain formulations indicated these components to be safe 
in these particular films. A lack of data necessitates the classification 
of the following resins as unsuitable: polyvinyl formal, polyvinyl acetal, 
polyvinyl butyral, polymeric furfuryl ale, cumarone-indene, urea-HCHO, 
PhOH-HCHO, and aniline-HCHO . Plasticizers are more soluble in food 
substances than resins. Adequate investigation indicates these to be 
suitable plasticizers: ethyl phthalyl ethyl glycollate, 

p-tert-butylphenyl salicylate, 3- {2-xenoxy) - 1 , 2 - epoxypropane , 2-ethylhexyl 
diphenyl phosphate, butyl phthalyl butyl glycollate, 

glycerol monooleate, acetyl tributyl citrate, and diisobutyl adipate. 
Films prepared with di -2 -ethylhexyl phthalate can be used for foods with a 
high H20 content, but oily foods leach this ester. The following 
plasticizers may be approved in the future: dicyclohexyl phthalate, 
dibutyl phthalate, methyl phthalyl ethyl glycollate, diisooctyl 
phthalate, dioctyl adipate, dibutyl sebacate, dioctyl sebacate, and 
dicapryl sebacate. Suitable stabilizers are: Al monostearate, Ca acetate, 
Ca ethyl acetoacetate acetate, CaC03, Ca stearate, Ca 



glycerophosphate, mono-, di-, and tricalcium phosphate, Ca 
oleate, Ca ricinoleate, Mg stearate, Mg glycerophosphate, mono-, 
di-, and trimagnesium phosphate, Na2HP04, and NH4K 
phosphate. Compds. of Ba, Sr, Li, Cd, and Pb are too toxic for 
use as stabilizers. Salts of Mn and Cu and the oxide and stearate 
of Zn are safe stabilizers if the contamination therefrom is < 50 p. p.m. 
Salts of trivalent Cr and Cr203 are subject to oxidation to the 
quinquevalent state and hence are objectionable as stabilizers. Safe 
Ixibricants are: oleates, stearates, and palmitates of Al, Ca, Mg, or Zn, 
used singly or in combination. Carnauba wax, paraffin, sugar-cane wax, 
and the synthetic acrawax C are safe lubricants, but metallic soaps of Ba, 
Cr, and Zr should not be so used. ZnC12 is a safe antistatic when used in 
proper amts. (2) "Adhesive" plastics. Among the "adhesive" plastics Me 
polysiloxane and polytetraf luoroethylene can be used safely on candy 
wrappers and bread pans, resp., but polytrif luorochloroethylene remains 
under investigation. (3) Antioxidants. At 0.01% concentration Pr gallate is i 
antioxidant for fats, but it is unstable toward heat. 
2, 6-Di-tert-butyl-4-methylphenol and 2, 2-dimethyl-6-tert-butyl-5- 
hydroxycoumaran have passed preliminary toxicological investigations and 
are being studied further. (4) Synthetic sweetening agents. Perillartine 
(perilla anti-aldoxime) is an intensely sweet substance having an oral 
LD50 of 2.5 g./kg. in rats and does not produce symptoms in dogs at an 
oral dose of 5 g./kg. A diet containing 0.5% Perillartine produced some 
stunting of growth in rats after 4 weeks, possibly due to rendering the 
diet unpalatable. o-EtOC6H4NH2 is claimed to be 1400 times as sweet as 
sucrose, but its safety is questioned on basis of the toxicity of its 
normal propyl homolog. 2-Carboxy-4 ' -methoxydiphenyl ketone is 150 times 
as sweet as sucrose, but no toxicity data are available. Allyl 
cyclohexylpropionate, which imparts a pineapple odor, has an oral LD50 of 
600 mg./kg. in rats and can be fed at 10 times the concentration used in food 
without injuring rats. l-Ethoxy-2-hydroxy-4-propenylbenzene, with 8-16 
times the flavoring effect of vanillin, has an oral LD50 of 2.4 g./kg. in 
rats and does not injure rats when fed at 1% in their diets for 3 months, 
cf. CA. 45, 3517h. Based on new phairmacol . data (not reported here) a 
number of items proposed as food additives are classified as suitable or 
unsuitable. (1) Food-packaging materials. Resins used in food-packaging 
materials considered to be suitable on a basis of their insoly. and (or) 
inertness are: polyvinyl chloride, polyvinyl acetate, polyvinyl 
chloride -acetate, vinylidene chloride, polystyrene, polyethylene, 
cellulose acetate, regenerated cellulose, terephthalic acid-ethylene 
glycol copolymer, and butadiene-acrylonitrile . Failure to extract Me and Et 
acrylate from certain formulations indicated these components to be safe 
in these particular films. A. lack of data necessitates the classification 
of the following resins as unsuitable: polyvinyl formal, polyvinyl acetal, 
polyvinyl butyral, polymeric furfuryl ale, cumarone-indene, urea-HCHO, 
PhOH-HCHO, and aniline-HCHO . Plasticizers are more soluble in food 
substances than resins. Adequate investigation indicates these to be 
suitable plasticizers: ethyl phthalyl ethyl glycollate, 

p-tert-butylphenyl salicylate, 3- (2-xenoxy) -1, 2-epoxypropane, 2-ethylhexyl 
diphenyl phosphate, butyl phthalyl butyl glycollate, 

glycerol monooleate, acetyl tributyl citrate, and diisobutyl adipate. 

Films prepared with di-2 -ethylhexyl phthalate can be used for foods with a 

high H20 content, but oily foods leach this ester. The following 

plasticizers may be approved in the future: dicyclohexyl phthalate, 

dibutyl phthalate, methyl phthalyl ethyl glycollate, diisooctyl 

phthalate, dioctyl adipate, dibutyl sebacate, dioctyl sebacate, and 

dicapryl sebacate. Suitable stabilizers are: Al monostearate, Ca acetate, 

Ca ethyl acetoacetate acetate, CaC03 , Ca stearate, Ca 

glycerophosphate, mono-, di-, and tricalcium phosphate, Ca 

oleate, Ca ricinoleate, Mg stearate, Mg glycerophosphate, mono-, 

di-, and trimagnesium phosphate, Na2HP04, and NH4K 

phosphate. Compds. of Ba, Sr, Li, Cd, and Pb are too toxic for 

use as stabilizers. Salts of Mn and Cu and the oxide and stearate 

of Zn are safe stabilizers if the contamination therefrom is < 50 p. p.m. 



Salts of trivalent Cr and Cr203 are subject to oxidation to the 

quinquevalent state and hence are objectionable as stabilizers. Safe 

lubricants are: oleates, stearates, and palmitates of Al, Ca, Mg, or Zn, 

used singly or in combination. Carnauba wax, paraffin, sugar-cane wax, 

and the synthetic acrawax C are safe lubricants, but metallic soaps of Ba, 

Cr, and Zr should not be so used. ZnC12 is a safe antistatic when used in 

proper amts . (2) "Adhesive" plastics. Among the "adhesive" plastics Me 

polysiloxane and polytetraf luoroethylene can be used safely on candy 

wrappers and bread pans, resp., but polytrif luorochloroethylene remains 

under investigation. (3) Antioxidants. At 0.01% concentration Pr gallate is an 

antioxidant for fats, but it is unstable toward heat. 

2, 6-Di-tert-butyl-4-methylphenol and 2 , 2-dimethyl-6-tert-butyl-5- 

hydroxycoumaran have passed preliminary toxicological investigations and 

are being studied further. (4) Synthetic sweetening agents. Perillartine 

(peri 11a anti-aldoxime) is an intensely sweet substance having an oral 

LD50 of 2.5 g./kg. in rats and does not produce symptoms in dogs at an 

oral dose of 5 g./kg. A diet containing 0.5% Perillartine produced some 

stunting of growth in rats after 4 weeks, possibly due to rendering the 

diet unpalatable. o-EtOC6H4NH2 is claimed to be 1400 times as sweet as 

sucrose, but its safety is questioned on basis of .. the toxicity of its 

normal propyl homolog. 2-Carboxy-4 • -methoxydiphenyl ketone is 150 times 

as sweet as sucrose, but no toxicity data are available. Allyl 

cyclohexylpropionate, which imparts a pineapple odor, has an oral LD50 of 

600 mg./kg. in rats and can be fed at 10 times the concentration used in food 

without injuring rats. l-Ethoxy-2-hydroxy-4-propenylbenzene, with 8-16 

times the flavoring effect of vanillin, has an oral LD50 of 2.4 g./kg. in 

rats and does not injure rats when fed at 1% in their diets for 3 months. 
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AB Proper formulation is an important aspect of any dosage form design. As a 
part of pref ormulation studies, differential scanning calorimetry (DSC) 
was used to investigate the physicochem. compatibility between 
lomefloxacin and various excipients commonly used in tablet 
manufacturing, supported by x - ray powder diffraction (X-RPD) studies. 
Compatibility studies were carried on samples of 1:1 phys. mixts. of the 
drug with various excipients viz., lactose, dicalcium 
phosphate, polyvinylpyrrolidone K-30, Et cellulose, sodium starch 
glycollate, microcryst. cellulose, magnesium stearate, 
Aerosil and sodium CM-cellulose as diluent, disintegrant , binder, 
lubricant, glidant and coating agent resp. at room temperature Lomefloxacin 

was 

found to be compatible with lactose, DCP and magnesium stearate. 
DSC studies indicated incompatibility with PVP K-30 Et cellulose, SSG, MCC 
powder, Aerosil and sodium carboxymethy-cellulose . However, X-RPD Studies 
carried out with PVP K-30, which demonstrated incompatibility with 
lomefloxacin. Thus DSC being a thermal method of anal, should not be used 
singly to detect any inherent incompatibility. It has to be supported 
sufficiently by other non- thermal techniques such as XRPD and FTIR. Thus, 
DSC and X-RPD techniques might help in coming out with a specific set of 
guidelines (Parameters) as to make DSC and X-RPD to go a long way in 
serving pharmaceutical industry in the field of pref ormulation studies. 
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AB Proper formulation is an important aspect of any dosage form design. As a 
part of pref ormulation studies, differential scanning calorimetry (DSC) 
was used to investigate the physicochem. compatibility between 
lomefloxacin and various excipients commonly used in tablet 
manufacturing, supported by x - ray powder diffraction (X-RPD) studies. 
Compatibility studies were carried on samples of 1:1 phys. mixts. of the 
drug with various excipients viz., lactose, dicalcium 
phosphate, polyvinylpyrrolidone K-30, Et cellulose, sodium starch 
glycollate, microcryst. cellulose, magnesium stearate, 
Aerosil and sodium CM-cellulose as diluent, disintegrant, binder, 
lubricant, glidant and coating agent resp. at room temperature Lomefloxacin 

was 

found to be compatible with lactose, DCP and magnesium stearate. 
DSC studies indicated incompatibility with PVP K-30 Et cellulose, SSG, MCC 
powder, Aerosil and sodium carboxymethy-cellulose. However, X-RPD Studies 
carried out with PVP K-3 0, which demonstrated incompatibility with 
lomefloxacin. Thus DSC being a thermal method of anal, should not be used 
singly to detect any inherent incompatibility. It has to be supported 
sufficiently by other non- thermal techniques such as XRPD and FTIR. Thus, 
DSC and X-RPD techniques might help in coming out with a specific set of 
guidelines (Parameters) as to make DSC and X-RPD to go a long way in 
serving pharmaceutical industry in the field of pref ormulation studies. 



